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The purpose of this research was to develop a Lean Six Sigma framework, to address the 
inefficiencies in the business operational processes in retail banking. The research focused on 
ways to enhance business operational processes in the retail banking industry. 
There are inefficiencies in the business operational processes in retail banking that increase the 
costs of the organisational operations. Currently there are no available Lean Six Sigma 
frameworks to address those inefficiencies. Therefore, it is crucial to address these 
inefficiencies, primarily to reduce operational costs and simultaneously to increase 
organisational profit. 
A case study was conducted to identify the inefficiencies in the retail banking business 
operational processes, and the existing Lean Six Sigma framework that addresses the 
inefficiencies in the business operational processes. A questionnaire was used to collect the 
data from the employees to derive the conclusions and recommendations from the research. 
This research would benefit retail banking by filling the gap in the Lean Six Sigma studies, 
particularly by eliminating the inefficiencies that cause higher operational costs. Lean Six 
Sigma financial practitioners will gain knowledge concerning the Lean Six Sigma framework 
that addresses certain inefficiencies in the retail banking business operational processes. The 
overall research would benefit retail banking by reducing operational costs and potentially 
increase the organisational profit. 
The first finding of the research was mainly the inefficiencies that occurs in manufacturing, 
education and healthcare industries as well as how they overlap in retail banking. The second 
finding was most-to-least  inefficiencies experienced in business operational process in retail 
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1 CHAPTER 1 - INTRODUCTION 
1.1  Introduction 
As it becomes more complex to solve business process inefficiencies in the financial industry, 
Lean Six Sigma has been identified as one of the concepts that has tools designed to improve 
business process efficiency and effectiveness [1] [2]. 
Lean Six Sigma is a combination of two efforts (Lean Manufacturing and Six Sigma) aiming 
to maximise the chances of improving business process performance [2]. Lean Six Sigma is a 
concept developed for manufacturing with the objective to improve the quality of the products, 
and in parallel, to reduce operational costs by eliminating non-value-add activities. Most 
manufacturing companies have grown the return on investment (ROI) massively by 
implementing and practicing a Lean Six Sigma culture. Lean Six Sigma was later introduced 
into the service industry, specifically in the financial industry, in the mid-1990s with the 
intention to gain the same benefits experienced in the manufacturing industry [3]. 
Across the globe, industries have benefitted from the practice of the Lean Six Sigma concept. 
Consequently, the developed frameworks for manufacturing were used as a reference by Lean 
Six Sigma practitioners in the manufacturing industry. De Koning, Does and Bisgaard [1] 
stated that it is challenging to apply Lean Six Sigma in the financial industry because of the 
complexity in measuring and analysing the non-value-add activities, unlike the visual 
production line in the manufacturing industry. To ensure that the financial industry gains the 
same benefits as manufacturing, there was a need to develop a Lean Six Sigma framework that 
addressed process inefficiencies in the financial industry. 
1.2 Background 
As the technology evolves, customers’ needs change from time-to-time [4]. The world evolves 
so fast, to a point that today’s best product can easily become tomorrow’s worst. This forces 
organisations to align the products’ specifications with the customers’ needs [5]. By doing so, 
the need to continuously seek improvement becomes crucial to survive in a competitive market, 
therefore, a need to implement concepts, such as Lean Six Sigma, that will continue to eliminate 
business operational inefficiencies on a time-to-time basis [4] [6]. 
Since the origin of Lean and Six Sigma in the 1980s [7] [8], the manufacturing, automotive 




after successfully implementing the Lean Six Sigma projects [1]. The financial industry had no 
choice but to follow the Lean Six Sigma approach, with the aim to achieve significant changes, 
similar to those achieved in the manufacturing industry. The Lean Six Sigma was then 
introduced into the financial industry in the late 1990s [4]. De Koning, Does and Bisgaard [1] 
stated that it was challenging to apply Lean Six Sigma in the financial industry because of the 
difficulties in measuring and analysing the problem, unlike in the manufacturing industry. 
Despite the challenges and difficulties, the financial industries are facing with Lean Six Sigma, 
it is still the preferred initiative to apply, due to its positive impact on the business. 
Moya et al. [9] stated that it was difficult to implement Lean Six Sigma initiatives in companies, 
due to different capabilities, skills and strategies. Singh and Rathi [5] supported the statement 
by highlighting some of the reasons organisations struggle to implement Lean Six Sigma; they 
say in most cases it could be the unavailability of a structured framework or a poorly developed 
framework. Without the proper framework, it becomes difficult to select the right tools to 
implement Lean Six Sigma initiatives successfully at the right time and place [5]. For a long 
time, the financial industry faced business operational process inefficiencies that are estimated 
to contribute to twenty percent (20%) of the operational costs [1] [5] [10] [11]. 
So far, Lean Six Sigma became easy to implement in manufacturing, due to the structured 
frameworks that were developed with the intention to provide simplified roadmaps for 
implementation. Other industries, such as healthcare, education and small-medium-enterprises 
have seen a need to develop Lean Six Sigma frameworks. Consultants and researchers, such as 
Da Silva et al. [12] saw a need to develop a Lean Six Sigma framework for manufacturing 
companies to improve their competitiveness by reducing business process inefficiencies. 
Sunder and Antony [13] added the Lean Six Sigma framework to the education sector for 
quality excellence. However, Singh and Rathi [5] showed that in today’s world, Lean Six 
Sigma is applied mostly in non-manufacturing industries compared to a few years back, where 
Lean Six Sigma was dominant in the manufacturing industry. They estimated that fifty-eight 
percent (58%) of Lean Six Sigma is applied in the non-manufacturing sector, of which twenty 
percent (20%) is in the financial industry [5]. 
The existing Lean Six Sigma frameworks address business process inefficiencies mostly in 
manufacturing. This research focused on filling the gap of a Lean Six Sigma framework in the 




1.3 Problem statement 
Operational process inefficiencies in the banking sector have been identified to be a global 
challenge [8] [10] [11]. The financial industry is a crucial factor of the economy as it is 
currently contributing twenty-two percent (22%) of the Gross Domestic Product (GDP) in 
South Africa [14], with the service sector contributing approximately sixty-nine percent (69%) 
to the GDP globally [15]. Common challenges related to the implementation of Lean Six Sigma 
in the financial organisations have been realised by previous researchers; these were mostly to 
do with the unavailability of a proper roadmap to be followed in applying Lean Six Sigma 
projects [5] [9]. This could be the reason why an estimated twenty percent (20%) of financial 
costs result from inefficiencies in business operational processes. The graph below, as shown 
in Figure 1.1, illustrates that at the end of 2017, costs were higher than profit before tax (PBT) 
in the top three (3) banks in South Africa, the costs were inclusive of twenty percent (20%) that 
results from operational process inefficiencies. [16] [17] [18].  
    
Figure 1.1: Profit vs Costs 2017  (source: [16][17][18])           
Heckl, Moorman and Rosemann [19] stated that around fifty percent (50%) of the financial 
industries were ‘very highly’ defined with a goal to reduce operational costs. However, around 
forty percent (40%) of the financial industries have not achieved the ‘very highly’ defined goal.  
Furthermore, they identified that roughly fifty-five percent (55%) of the challenges of 
executing Lean Six Sigma projects were based on the unavailability of a proper Lean Six Sigma 
framework [19].  
It was not only Heckl, Moorman and Rosemann [19] that believed the unsuccessful 




financial industry, could be the result of poor or the unavailability of Lean Six Sigma 
frameworks. There were a few researchers that supported Heckl et al.’s statement, such as De 
Koning et al. [2] and Delgado et al. [10]. Delgado et al. [10] believed the challenges to 
implement the Lean Six Sigma projects were to select the proper tools for a specific function 
and the undocumented frameworks of how Lean Six Sigma was implemented. De Koning et 
al. [2] stated that the challenges experienced with the implementation of Lean Six Sigma were 
a result of there being no generic template to follow. Snee [8] supported the statement by saying 
the challenge was the approach to business improvement and the lack of roadmaps to 
implement Lean Six Sigma. Lastly, but not the least, Vashishth et al. [11] added to the literature 
by saying the challenging reason to the implementation of Lean Six Sigma, could be the lack 
of knowledge, experience and skills in the Lean Six Sigma field. 
Problem statement: Current available Lean Six Sigma frameworks do not address the business 
process inefficiencies in the retail banking industry. 
1.4 Research questions 
For the purpose of this study, the specific research questions that needed to be addressed, were 
as follows:  
RQ 1: What inefficiencies do a Lean Six Sigma frameworks address? 
RQ 2: What are the inefficiencies in the business operational processes in the retail banking 
industry? 
The researcher is confident that the outcome to answering the above questions will provide a 
‘well-structured’ approach to addressing business operational process inefficiencies by 
following a Lean Six Sigma methodology.  
1.5 Research aim 
The aim of this research was to fill a gap in Lean Six Sigma studies by deriving a Lean Six 
Sigma framework that addressed business operational inefficiencies in the retail banking 
industry. This will enable the Lean Six Sigma retail banking practitioners to apply Lean Six 




1.6 Research justification 
Most studies related to Lean Six Sigma in the financial industry, have been conducted globally, 
including an insight project and case studies completed within the banking and insurance 
companies. However, they were conducted for a specific purpose. Even after several studies, 
there is still a gap in Lean Six Sigma research that clearly highlights the need for a framework 
to address the business process inefficiencies in the retail banking industry. Table 1.1 below 
highlights the top five (5) objectives of Lean Six Sigma studies in the financial industry, 
inclusive of retail banking: 





It is estimated that approximately twenty percent (20%) of banking costs result from 
operational inefficiencies [1] [5] [10] [11]; this must be sufficient reason to give attention to 
process inefficiencies in the banking sector, to find a solution to reduce those non-adding 
activities. In Table 1.2 below, the possible savings are highlighted that could have been 
achieved by the top three banks (FirstRand, ABSA and Standard Bank) in South Africa in 2017 
[16] [17] [18].  







1.7 Research design 
This research followed a case study quantitative approach. The research aims and questions 
were answered with a thorough review of Lean Six Sigma literature and Lean Six Sigma 
projects conducted in the financial industry, mostly in the retail banking sector. This provided 
the researcher with an overview and knowledge of how Lean Six Sigma was conducted in the 




Benefits of Lean Six Sigma 
Difficulties of implementing Lean Six Sigma 
Lessons learned about Lean Six Sigma projects 
Recommendations for conducting Lean Six Sigma 
Description of Lean Six Sigma DMAIC 
Top 3 banks Actual costs 
(Rand in millions) 
Potential 20% cost savings 
(Rand in millions) 
Standard Bank 75 312 15 062.4 
FirstRand Bank 23 779.26 4 755.85 




manufacturing and financial environments. This would, furthermore, equip the researcher with 
acceptable knowledge on analysing previous research to achieve a conclusion to the study. 
To ensure that a Lean Six Sigma framework to address business operational process 
inefficiencies will indeed be understood by the future project owners and Lean Six Sigma 
practitioners, a questionnaire was developed and circulated to heads of the process department, 
business process engineers, process analysts, heads of the operation department and operation 
managers within the retail banking sector. The questionnaire was sent to participants as a 
Survey Monkey. 
Thereafter, one end-to-end business process was analysed as an example of how best the 
framework could be used to identify operational inefficiencies to improve the process. This 
was documented, step-by-step, of how to define, identify and reduce those inefficiencies in a 
business operational process by using Lean Six Sigma in the financial industry. 
1.8 Document Layout 
The structure of this research followed the traditional way of conducting research [20]. It was 
divided into five chapters to cover all the necessary facts, to pinpoint the Lean Six Sigma 
framework to address business operational process inefficiencies in the retail banking industry. 
Figure 1.2 visually presents how the chapters flow. 
Chapter 1: Introduction – Provided an overview of what the research intentions are in the field 
of the Engineering Management discipline. It introduced the topic, outlined how the research 
was intended to answer the research questions to achieve the aim of the research. 
 




Chapter 2: Literature Review – This was a thorough review of the existing literature that would 
address the research questions. It was done with the intention to provide relevant information 
on the topic, to equip the researcher with knowledge to derive recommendations based on the 
existing literature. 
Chapter 3: Research Methodology – This chapter outlines the process followed to achieve the 
research aim. This chapter further defined different techniques, such as an online survey, used 
to back-up the research argument and the facts to provide the researcher with confidence, that 
the framework to address the process inefficiencies using Lean Six Sigma, was indeed correct 
and relevant to the retail banking industry. 
Chapter 4: Research Analysis – This section presents the attained outcomes by following the 
research method and approach. This included the Survey Monkey results and the step-by-step 
application of Lean Six Sigma on an end-to-end operational business process. 
Chapter 5: Conclusions and recommendations – This chapter provides detailed conclusions of 
how the Lean Six Sigma framework could fill the gap to address process inefficiencies in retail 
banking. This chapter further outlines the recommendations applicable to future researchers. A 
loop-back to the introduction as shown in Figure 1.2, illustrates that this is not the end of the 
research. This research could be the trigger for another researcher in the future. 
1.9 Conclusion 
The financial industry has been experiencing an estimated loss of twenty percent (20%) as a 
result of operational costs, due to inefficient business operational processes. Lean Six Sigma 
has been identified as one of the best approaches that can reduce costs in the organisations and 
simultaneously improve business processes [1]. However, there is a gap in the literature that 
highlights the Lean Six Sigma framework to address inefficient business processes in the 
financial industry. 
Chapter 1 focused on introducing the reader to the background of Lean Six Sigma and what 
contribution it brings to the organisation, in both the manufacturing and financial industries. It 
goes further by highlighting the challenges that Lean Six Sigma practitioners are facing in the 
financial industry. Chapter 1 introduced the aim of this research, the justification of conducting 
this research, the design the researcher followed to accomplish the research aim, and lastly, and 





2 CHAPTER 2 – LITERATURE REVIEW 
This chapter includes a discussion of the existing knowledge related to the Lean Six Sigma 
framework and banking process inefficiencies. The first section of the literature reviews the 
existing Lean Six Sigma frameworks that address inefficiencies in the operational processes, 
while the second part focuses on defining the banking process inefficiencies. The chapter is 
concluded with a summary of the existing gaps in the literature, focusing on possible ways to 
eliminate the estimated twenty percent (20%) of costs in the banking sector, due to process 
inefficiencies. 
2.1 Introduction 
Lean Six Sigma is a combination of two techniques; Lean Manufacturing and Six Sigma, which 
aim to improve organisational performance by maximising efficiency and reducing the 
operational costs [2]. Antony et al. [21] defined Lean Six Sigma as a strategic approach to 
increase process performance that focuses on customer satisfaction.  
Several researchers, such as Psomas and Antony [22] highlighted the benefits of Lean Six 
Sigma as less of a human effort in the business processes. Others say, Lean Six Sigma benefits 
are to eliminate the defects in the process, improve operational consistency, reduce variability 
in the processes, improve process productivity and efficiency, and eliminate operational 
inefficiencies and effectiveness [10] [11] [19]. Goshine, Kitaw and Jilcha [23] categorised the 
Lean Six Sigma benefits as quantitative (production lead-time, processing time, cycle-time, 
defects) and qualitative (employee morale, improve communication, satisfaction). However, to 
ensure that financial organisations benefit from Lean Six Sigma, it is crucial for Lean Six Sigma 
practitioners to be aware of the critical success factors (CSF) that are faced by the financial 
industry. Ciarniene and Vienazindiene [24] stated that critical success factors faced by the 
financial industry, include the awareness of changes in the environment, regulatory controls, 
methodologies for change, and the roles in the change, preparation and motivation. Delgado et 
al. [10] and Lamine and Lakhel [25] added that some of the critical success factors facing the 
financial industry in addressing business process inefficiencies, are the commitments of top 
management, leadership involvement, corporate strategy, teamwork, process management, and 




2.2 Lean Six Sigma framework 
Lean Six Sigma methodology does not only assist in improving organisational performance by 
reducing operational costs and maximising competence, but also contributes to the social, 
economic and environmental aspects of the organisation [26]. Because of complications and 
difficulties in implementing Lean Six Sigma in organisations, the Lean Six Sigma practitioners, 
in various sectors, saw a need to develop a Lean Six Sigma framework to simplify the Lean 
Six Sigma methodology. Frameworks are simply there to underline the concept to be used as a 
reference by other Lean Six Sigma practitioners. Psychogios and Tsironis [27] stated that the 
complete framework, for any purpose, should at least address three questions, namely: 
• The what – What are the goals of the framework? 
• The who – Who is involved and who is the targeted audience? 
• The how – How to apply the related tools? 
2.2.1 Existing frameworks 
The Lean Six Sigma frameworks exist in different industries but not in the financial industry 
[3], consequently, most parts of the world still experience difficulties in implementing the Lean 
Six Sigma methodology in non-tangible industries. 
The traditional Lean Six Sigma framework to implement the Lean Six Sigma methodology is 
well known as the DMAIC approach [28]. DMAIC is an acronym for Define, Measure, 
Analyse, Improve and Control [12]. However, De Koning et al. [2] emphasised that the 
DMAIC approach alone, is not enough; there is still an increased chance of project failure, even 
though there is a well-structured DMAIC approach. A need for a generic framework, but meant 
for a specific purpose, is still a crucial approach in Lean Six Sigma projects [2] [8]. During the 
first five years of Six Sigma, the methodology that was followed was the MAIC approach, but 
later, at General Electric, Rummier Brache and Michael Hamer [29] introduced ‘Define’, with 
a focus on the voice of customer (VOC) to integrate DMAIC with business process 
reengineering . The Table 2.1 below highlights the DMAIC framework and the Lean Six Sigma 







Table 2.1: DMAIC – Traditional Lean Six Sigma framework [28] [30] [31]. 
 
 Define Measure Analyse Improve Control 












How can the 
problem be 
solved by using 
an alternative 
approach? 

































The existing Lean Six Sigma frameworks in manufacturing are designed to improve the Lean 
Six Sigma application in the manufacturing industry. The focus of existing Lean Six Sigma 
manufacturing frameworks is the sustainability of operational process performance, Lean Six 
Sigma implementation, cost maintenance, improving competitiveness, and more.  
2.2.2 Similarities and differences of frameworks 
Lean Six Sigma aims to improve organisational performance by eliminating inefficiencies and 
operational costs [21]. Bakar, Subari and Daril [32] stated that in the early 2000s, when Lean 
Manufacturing and Six Sigma integrated, the aim was to effectively reduce inefficiencies in 
the operational processes by eliminating defects at a lower cost in the business process 
activities. 
Several Lean Six Sigma practitioners, in various industries, focused mostly on developing 
frameworks that specifically address inefficiencies in the organisational processes. This was 
done with the intention of reducing inefficiencies in the organisation, with a focus of 
maximising the profit. So far, most frameworks were developed to focus on the manufacturing 
industry processes, but none were developed for the financial industry. Because the operational 
performance is one of the main focuses of the Lean Six Sigma, the likes of Hill et al. [28] saw 
a need to develop a framework to enhance the operational performance, by highlighting the 




In this paper, the study was of the different Lean Six Sigma frameworks from three different 
sectors, namely; manufacturing, education and healthcare. The intention was to outline the 
similarities and difference of the Lean Six Sigma frameworks in these three sectors. Thirteen 
(13) Lean Six Sigma frameworks were studied; six from manufacturing, four from healthcare 
and the last three from the education sector. Below are the frameworks, in sequence as they 
appear in Table 2.2: 
Table 2.2: List of Lean Six Sigma frameworks 
 
Framework 1: Lean thinking for a maintenance process [33]. 
Framework 2: A framework for the integration of Green and Lean Six Sigma for superior 
sustainability performance [26]. 
Framework 3: Towards an integrated framework for Lean Six Sigma application: lessons from 
the airline industry [27]. 
Framework 4: A new Lean Six Sigma framework for improving competitiveness [12]. 
Framework 5: The implementation of a Lean Six Sigma framework to enhance operational 
performance in an maintenance, repair and operation (MRO) facility [28]. 
Framework 6: Achieving manufacturing excellence by applying LSSF model – A Lean Six 
Sigma framework [34]. 
Framework 7: A conceptual Lean Six Sigma framework for quality excellence in higher 
education institutions [13]. 
Framework 8: Implementing Lean Six Sigma into curriculum design and delivery – A case 
study in higher education [35]. 
Framework 9: Lean Six Sigma journey in a UK higher education institute: A case study [36]. 
Framework 10: Waste in the US Healthcare system: A conceptual framework [37]. 
Framework 11: Effect of Lean Six Sigma on quality performance in Malaysian hospitals [38]. 
Framework 12: Impact of Lean Six Sigma process improvement methodology on cardiac 
catheterisation laboratory efficiency [39]. 
Framework 13: Lean Six Sigma in healthcare [40]. 
 
Table 2.3 below, outlines different types of inefficiencies that the thirteen Lean Six Sigma 
frameworks addressed of the three different sectors. This Table 2.3 outlines the differences and 









Table 2.3: Similarities of Lean Six Sigma frameworks in addressing inefficiencies in three 
sectors 
 















































































































































Administrative       √ √ √ √  √  5 
Clinical          √ √   2 
Duplication of effort    √ √     √ √   4 
Errors √ √ √ √ √ √ √ √  √ √ √ √ 12 
Inventory √  √  √        √ 4 
Marketing  √  √   √ √ √ √   √ 7 
Unnecessary moves    √ √   √   √ √  5 
Unutilised skills  √ √ √  √ √  √  √   7 
Sales  √ √ √      √   √ 5 
Less/over production  √ √   √        3 
Overdoing     √         1 
Transportation √            √ 2 
Waiting for work √ √   √         3 
Delays √  √ √ √ √  √   √ √  8 
Communication  √  √ √  √ √ √  √ √  8 
Lack of leadership   √ √ √ √ √ √ √    √ 8 
Less customer focus   √ √ √  √ √   √ √ √ 8 
 
In addition to the similarities of the inefficiencies occurring in the different industries, as shown 
in Table 2.3, Figure 2.1 below, highlights the high-to-low sequence of the inefficiency that 
occurred the most frequently in the identified thirteen Lean Six Sigma frameworks. The Figure 
2.1 shows that twelve of the thirteen frameworks addressed ‘error-efficiency’, where only one 
framework addressed ‘overdoing-efficiency’. In most industries, the developed Lean Six 
Sigma frameworks identified ‘operational error’ as an inefficiency that delays the business 








Figure 2.1: High-to-low occurrence of inefficiency across Lean Six Sigma frameworks 
(Source: Researcher’s own) 
 
2.3 Inefficiencies in retail banking 
Inefficiency is one of the variables used to measure business process performance and the 
capabilities to produce quality products [41]. Inefficiency is the unbalanced relationship of 
input and output, and the inability to produce maximal output using minimal input [41]. Having 
an efficient business process is every company’s focus, however, the banking industry has a 
long way to go to achieve stable efficient business processes [42]. Burger and Moormann [42] 
stated that the closed viable way to minimise the inefficiency in a business process is to pay 
attention to two issues, namely: 
• Process design – the ability to reengineer the change process flow. 
• Process execution – the ability to implement a stable process in the organisation. 
Dohmen and Moormann [41] emphasised that identifying inefficiency in banking operations is 
often a complicated exercise. Dohmen and Moormann [41] further mentioned that it happens 
often that retail banking managers struggle to identify the inefficiency in the business process; 
should it happen that they manage to identify the inefficiency, they will still struggle to identify 




inefficiency literature, by saying financial innovation, privatisation and the regulation of 
banking have a major impact on the inefficiency of the business processes. Even though it is 
difficult to identify inefficiencies in the banking processes, it is best for banking managers to 
acquire skills to categorise banking inefficiency in three pillars, namely [42]: 
• Profitability inefficiency 
• Productive inefficiency 
• Performance inefficiency 
Repkova [44] stated that the inefficiency of business processes is evaluated based on costs, 
quality and cycle-time . Figure 2.2 illustrates the inefficiency evaluator [44]. 
 
 
Figure 2.2: Three pillars of process inefficiency evaluator (Source: [44]) 
Time and cost remain the main drivers of process performance; they should be considered as 
inputs to deliver certain outputs [45]. High input values, such as high manual processing time, 
are converted into inefficient business processes [44]. Looking at seven papers written on 
banking in relation to the inefficiency of a business process, the top eleven (11) inefficiencies 








Table 2.4: Top eleven inefficiencies in the banking business operational process  
 







































































































High processing time √ √ √ √  √ √ 86 
High manual activities  √ √ √ √   57 
Departments working in silos    √ √   29 
Duplication of efforts (rework) √ √  √ √ √ √ 86 
Poor process flow √  √ √ √   57 
Poor process implementation √  √ √ √   57 
Poor communication √ √   √  √ 57 
High inventory   √   √  29 
Underutilised resources  √ √ √ √ √  72 
Errors of work √   √   √ 43 
More resources for one output (more input, less output)  √ √ √  √ √ 72 
 
By looking at the above Table 2.4, based on the selected seven banking inefficiency articles, 
high processing time and the duplication of efforts are the main inefficiencies in the retail 
banking operational processes, as they occur eighty-six percent (86%) of the time. Allen, 
Panagoulis and White [49] added that underutilised skills are amongst the highest inefficiencies 
in the banking business processes. The literature supports Allen, Panagoulis and White’s 
statement as the inefficiency appears seventy-two percent (72%) of the time in Table 2.3; proof 
that underutilised skills indeed occur frequently in the banking industry.  
By following one of the Lean Six Sigma tools (Pareto principle) that was discovered in 1896 
by Italian economist, Vilfredo Pareto [50], it will be best to start by solving the high processing 
time and the duplication of efforts because they occur the most frequently in inefficient 
operational processes in retail banking. In addition to that, it is also crucial for retail banking 
management to discover an effortless way to identify inefficiency in the business operational 
processes.  
Five of the seventeen inefficiencies that were addressed in the manufacturing, education and 




in Table 2.4. In the section below are definitions of the inefficiencies, but only those that 
occurred more than sixty percent (>60%) and were identified in other industries were 
discussed, as listed in Table 2.3. 
2.3.1 High processing time 
High processing time is an inefficiency when the supplier takes a lot of time to deliver the 
requested product/service to the customer [51]. Today’s world moves fast, with a high 
evolution of technology compared to the early 1990s; the best product today may easily become 
the worst product tomorrow; therefore, it is crucial to serve the customers’ needs within a 
limited time [45]. Should there be a delay in delivering the customers’ product/service, the 
quicker the customer loses trust and considers the next supplier. Galan, Viega and Wiper [46] 
identified three pillars of a process efficiency evaluator; processing time is one of the pillars 
measuring the process performance. In the automotive industry, high processing time 
inefficiency can refer to a scenario when a supplier takes more time to complete a customer’s 
request. By the time the request is completed, the automotive technology might be outdated 
because new technology has been introduced. In banking, a high processing time inefficiency 
may refer to a scenario where the bank takes more time to process a customer’s loan 
application, by the time the application is approved, it could be that the loan is no longer 
relevant to the customer. 
2.3.2 Duplication of effort 
The duplication of effort is a process where more than one worker or machine is working on 
the same product/service, doing the same activity that the other worker or machine did [52]. It 
is also referred to as the repetition of work or a task; it can also happen when one resource is 
doing one job on one product, multiple times. In the healthcare service, the duplication of effort 
inefficiency can occur when more than one nurse attends to the same patient for the same 
reason. In the banking industry, it can happen when multiple call centre agents phone one 
customer for the same reason. Milmo [53] highlighted that quality inspections could also be a 
duplication of effort if they are done regularly, on multiple workstations performing the same 
quality check. 
2.3.3 More resources for less output 
More resources for less output, is an inefficiency when more focus, workers or machines were 




Duran, Kammerlander, Van Essen and Zellweger [54] stated that it is important for 
organisations to strive to achieve the culture of producing more with less input, as the strategic 
approach to reduce operational costs. Psomas and Antony [22] stated that one of the ways to 
reduce inefficiencies in the process, is to limit or have less human effort in the operational 
processes. In the manufacturing sector, this inefficiency can occur when having multiple 
workers or machines working on one workstation but producing less products. In banking it 
can refer to the situation where there are many sales agents selling the service, but still results 
in less sales. 
2.3.4 Underutilised skills 
Underutilised skills, often called ‘non-utilised potential’ is an inefficiency of not utilising the 
experience or knowledge of  workers to their full potential [55]. It often occurs when there is a 
misplacement of skilled workers or failure to identify the potential of workers for specific tasks. 
Human resources (HR) play a significant role in skills’ assessment in the organisation [55]. 
Should HR fail to have skill identification processes in place, the higher the chances of having 
ineffective and inefficient employees. Allen, Panagoulis and White [49] stated that 
underutilised skills in the banking industry were found to be one of the most inefficient in 
operational processes. In the healthcare organisation, underutilised skills can happen when a 
qualified doctor is given the equivalent of junior work, such as executing nurses’ duties. In 
banking, underutilised skills may occur when a qualitative specialist (a person that analyses 
banking trends to influence strategic decisions) does operational work, such as calling 
customers to advertise a new product/service. 
2.3.5 Communication 
Communication is a way of passing a message to another; it could be verbally, a visual 
presentation or written. Communication becomes inefficient in the operational processes if the 
message is not well-structured or when departments do not communicate at all. If the 
interpretation of the message loses the original meaning in the operational process, the higher 
the chances of producing defective products. In most organisations, departments work in silos; 
this sort of work environment limits the ability of innovation and strategical decision-making 
[56]. Communication inefficiency, an example in banking, is when the operations department 
makes wrong pay-outs but does not notify the finance department of the wrong transactions. In 





2.3.6 Errors of work 
Error, also known as defect, is a condition when a product or service does not comply with the 
expected standard, either caused by the process or a human error. Errors result mostly from 
process failure and human interaction; therefore, it is important to invest in maintenance 
measures to have a proactive process at all times [22]. Sheikh-Sajadesh et al. [57] stated that 
the philosophy of ‘do things correct at first attempt’ is a way of maximising profits by cutting 
the cost of rework. Errors arise mostly from a complicated process or high manufacturing 
variation; the simpler the process, the less the errors [57]. Peiner et al. [58] said the accuracy 
of an operational process, lies within the use of robotics technology. Robotics process 
automation (RPA) is the strategic approach to eliminating defects in the operational process 
[58]. An error example in manufacturing can be a manufactured bulb that does not provide 
light, and in banking, can be transferring a loan amount into a wrong account. 
2.3.7 High inventory 
Inventory is an inefficiency that consumes the work environment space unnecessarily. Sheikh-
Sajadieh et al. [57] said that a lot of inventory in a work environment, increases the lead times 
to process the job, hides the possibilities of identifying process inefficiencies and prevents 
smooth communication. Tao et al. [59] stated that inventory inefficiency could be around sixty 
five percent (65%) in an organisation. The inventory inefficiency can also clutter the factory 
layout in a way that more space is occupied by useless items that result in unproductivity in the 
organisation [57]. Inventory in healthcare can refer to when more patient beds are placed close 
to each other, while they are unoccupied ninety percent (90%) of the time.  
Wang and Chen [3] stated that Lean Six Sigma frameworks exist in major industries except in 
the financial industry. Different authors and Lean Six Sigma practitioners compiled Lean Six 
Sigma frameworks to address inefficiencies in business processes across several industries. By 
comparing the inefficiencies that were addressed by Lean Six Sigma frameworks in 
manufacturing, education and healthcare with the ones discovered in the financial industry, 
from the Table 2.5 below, information is provided on identifying banking inefficiencies that 
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 Duplication of effort 86%    √ √     √ √   
Underutilised resources 72%  √ √ √  √ √  √  √   
More resources 72%              







Poor process flow 57%              
Process implementation 57%              
Poor communication 57%  √  √ √  √ √ √  √ √  




Working in silos 29%              
High inventory 29% √  √  √        √ 
TOTAL 2 3 3 4 4 2 3 2 2 2 4 2 2 
 
Table 2.5 above shows that five of the inefficiencies in banking were addressed in the Lean Six 
Sigma frameworks of manufacturing, education and healthcare. Two of the inefficiencies occur 
in the high category (70% - 100%) in the banking industry, one medium (50% - 69%), and the 
last two, in the low category (1% - 49%). However, in the existing Lean Six Sigma frameworks 
of other industries, there is a gap in addressing at least two of the highest occurring 
inefficiencies in banking – high processing time (86%) and more resources for less output 
(72%). The identified five inefficiencies that arise in both banking and other sectors, occur less 
times in retail banking; three occur below sixty percent (60%) and only two occur above 
seventy percent (70%) in retail banking. The identified Lean Six Sigma frameworks leave a 
gap in addressing fifty-five percent of the banking inefficiencies, where five of the 






The inefficiencies that occur in the manufacturing, education, healthcare and banking industries 
are: 
• Duplication of effort 
• Poor communication 
• High inventory 
• Underutilised resources 
• Errors of work 
By looking at existing Lean Six Sigma frameworks in manufacturing, education and healthcare, 
it is best to mirror Framework 4, Framework 5 and/or Framework 11, because they address 
four of the retail banking inefficiencies. 
To choose the best framework between the three Lean Six Sigma frameworks, it is advisable 
to consider the framework that addresses the highest occurring inefficiencies in banking and 
additional measures, such as the theory of Psychogios and Tsironis [27]. This theory indicates 
that the complete framework should at least address the questions of ‘The What, The Who and 
The How’, and also the aspects of value-add [26] that consider the social, economic and 
environmental aspects in operational processes.  
In considering the framework that addresses the highest occurring inefficiencies in banking, 
Framework 4 and Framework 11 are best suited, as they address two of the four highest 
occurring inefficiencies. Framework 5 will not be considered because it addresses one of four 
high occurring inefficiencies and the other inefficiencies addressed by Framework 5 occur the 
lowest in banking. 
In considering Psychogios and Tsironis’s [27] theory, Framework 5 tends to be the preference 
as it addresses all the questions, as highlighted in the Table 2.6 below:  
Table 2.6: Psychogios and Tsironis [27] theory of a complete framework 
 
Questions Answers 
The What Operational performance 
The Who MRO facility operations and managers 
The How Stream the operational process and implementation of new efficient process 
 
Given the theory of Psychogios and Tsironis [27], Framework 4 and Framework 11 will not be 




How’ but it lacks ‘The Who’, whereas Framework 11 answers ‘The Who and The How’ but 
lacks ‘The What’.  
In addition to choosing the best framework, it is important to keep in mind that all the aspects 
of the Lean Six Sigma frameworks must ensure they add value to the social, environment and 
economic aspects in the banking industry [26]. However, there is a gap in the three identified 
frameworks on addressing the aspects of the value-add theory. Considering both the 
Psychogios and Tsironis’s [27] theory of a complete framework and Cherrafi et al.’s [26] theory 
of value-add aspects, Framework 5 can be enhanced to address both the theories in retail 
banking, as seen in Table 2.7 below: 
Table 2.7: Theory of complete framework [27] and aspects of value-add [26]  
 
Questions Answers Value-add 
The What Operational process inefficiencies Environmental aspect 
The Who Retail banking operational workers and management Social aspect 
The How Identifying and eliminating inefficiencies in retail banking to 
cut operational costs 
Economical aspect 
 
Framework 5 of the thirteen frameworks, is more suitable to identify and overcome 
inefficiencies in the banking sector. The qualities that Framework 5 has, are numerous, 
including the fact that it uses Lean Six Sigma tools to identify and overcome process 
inefficiencies. The main driver of its quality is that it introduces the concept of using Lean Six 
Sigma tools as part of the process and operational strategies [28]. The framework uses the 
enhanced DMAIC approach by focusing on Lean Six Sigma training and preparation before 
the execution of the Lean Six Sigma project is introduced in the organisation. Framework 5 
took the generic DMAIC approach and added aspects to enhance it. For each DMAIC phase, 
Hill et al. [28] added five phases, as listed in sequential order in Table 2.8 below. The outcomes 
of the first phase become the input to the next phase: 
Table 2.8: Five phases introduced from the traditional DMAIC approach [28] 
 
5 Phases Description 
Specify value Define the importance of critical to quality issues 
Synchronise values Align the process by measuring the existing internal issues 
Create flow Show the issues in the operational process system 
Pull on demand Improve processes and put practical solutions in the process 





However, Framework 5 addresses four of the eleven inefficiencies in banking, and covers the 
theory of a complete framework. The enhanced traditional DMAIC approach will not be 
sufficient to address inefficiencies in the business operational processes in banking. The main 
reason being that Framework 5 addresses the lowest occurring inefficiencies in banking, 
whereas Sanders [50] stated that Pareto suggested that one’s energy should be focused on an 
inefficiency that occurs eighty percent (80%) of the time. It is critical to have measures in place 
to assist in identifying inefficiency in the operational processes, otherwise one wonders what 
the cause of an inefficient process was. Consequently, there is the need to support Lean Six 
Sigma practitioners with the formulas that will make it easier to identify inefficiency in the 
business operational process. 
Kwan and Eisenbeis [60] stated that about ten to twenty percent (10-20%) of the total costs of 
the banking business operations is a result of process inefficiencies. Evanoff and Israilevich 
[61] said that twenty to thirty percent (20-30%) of the costs of the ten to twenty percent (10-
20%) of the total costs of the business operations, are the result of the improper use of 
operational inputs. This type of inefficiency is called technical inefficiency, meaning the 
improper use of process inputs in order to generate expected outputs [61]. 
The cause of process inefficiencies does not happen overnight; the cause could be the influence 
of political, economic and technological transformation that forces organisations to move from 
a traditional central-plan to a free-market economy [62]. Process inefficiency is larger in small 
-sized banks than in medium-large ones with the outcome of high inefficiency being a higher 
interest in services offered by the organisation [60]. Galan, Viega and Wiper [46] stated that 
sometimes the affordability of technology and legal constraints restrict banks from making the 
necessary adjustments to prevent inefficiencies in the banking operational processes. 
Kwan and Eisenbeis [60] highlighted that the best approach to measure the inefficiency in 
banking is the use of a stochastic efficient frontier methodology formula: 
𝐼𝑛𝑇𝐶𝑛 = 𝑓(𝐼𝑛𝑄𝑖 , 𝐼𝑛𝑃𝑗  ) + µ𝑛 + ꝸ𝑛 
𝐼𝑓 𝑇𝐶𝑛 < 1 then the operational process is inefficient 
Where: 
TC = total operating costs (including interest costs) 
f  = function of. 
Q = banking output (book value of real estate, loans, consumer loans, home loans) 




µ = random uncontrollable factor (new banking regulations, economical factors) 
ꝸ = random controllable factor (change of strategy, companies’ vision) 
 
Lucchetti, Papi and Zazzaro [63] believed the best and easy approach to measure inefficiency 
in banking is the use of Cobb-Douglas cost function as: 
Ѵ𝑖 =
σλ




+  λԐ𝑖  ) 
𝐼𝑓 Ѵ𝑖 ≤ 1 then the operational process is inefficient 
Where: 
Ѵ = logarithm of the ratio between the cost sustained and the cost had it been efficient 
σ = standard deviation of disturbance term 
λ  = standard deviation of inefficiency term 
∅  = density function of a standard normal random variable 
Ԑ = sum of disturbance term and inefficiency term 
Փ  = distribution function of a standard normal random variable 
 
Harold [45] highlighted that inefficiency in banking could mean multiple things, such as the 
improper utilisation of skills and misallocation of funds in operational business processes. 
Banking inefficiency relates to anything that slows down the performance of the process by 
maximising operational costs and the lack of strategy to adopt modern technology [62]. 
Lucchetti, Papi and Zazzaro [63] stated that the elimination of banking inefficiency depends 
on three well-defined pillars: 
• Definition of inputs and outputs 
• Choice of the concept of efficiency 
• Choice of the estimation method 
Evanoff and Israilevich [61] further stated that the achievement of banks to remove business 
operational inefficiency depends on the ability to adapt and operate in a different environment 
and market. 
The best possibility is to combine the two approaches (Stochastic frontier methodology and 
Cobb-Douglas cost function) as they are both important to the succession of identifying the 
inefficiency in the process. One approach alone will not be enough in the banking industry, as 
it will lack certain aspects that the other approach could bring into identifying the inefficiency. 




more on the quality of the tangible product, such as bringing standard deviation closer to 
eliminate any chances of variations. Stochastic frontier methodology will be best for the 
healthcare industry as it focuses on controllable and uncontrollable factors. In the healthcare 
environment it is important to control the equipment 100% because a 0.01% uncontrollable 
factor could cause the death of a human life [40]. However, bringing the two approaches 
together might result in a higher percentage of identifying inefficiency in the retail banking 
industry. Stochastic frontier methodology brings the ability to measure the controllable and 
uncontrollable factors in the process, whereas the Cobb-Douglas approach will bring the ability 
to identify standard deviation inefficiency and costs incurred to execute the tasks in the process. 
The two approaches complement each other for a common purpose, same as how Lean 
Manufacturing and Six Sigma combined in the early 2000s for a common purpose but with a 
different skill set [32]. 
As it has been discussed that none of the three identified Lean Six Sigma frameworks 
(Frameworks 4, 5 and 11) have all the capabilities to address the inefficiencies in banking; 
therefore, the best possible solution is to use the combination of the three frameworks to cover 
the gaps that a single framework would have in addressing inefficiencies in retail banking. In 
addition, the three frameworks cover only five of the eleven (45%) inefficiencies in retail 
banking, that leaves a gap of six inefficiencies. However, the approach that has been used by 
these frameworks to address other inefficiencies (as listed in Table 2.3) can be used to close 
the gap on addressing all inefficiencies in the banking operational processes.  
The possible approaches are introduced to close the gaps on inefficiencies that the three 
inefficiencies do not cover. The idea is to use the approach that was used by the identified three 
frameworks to address other inefficiencies in the outlined framework. The element of using 
another approach to address inefficiency will be used only for the gaps (six banking 
inefficiencies) that were not covered in any Lean Six Sigma framework; however, the approach 
will be borrowed from any of the three identified inefficiencies. Table 2.9 below highlights the 








Table 2.9: Framework gap analysis 
 
INEFFICIENCIES IN BANKING FRAMEWORK (F) CATEGORY 
F4 F5 F11 
High processing time O O –  
High Duplication of effort √ √ √ 
Underutilised resources √ –  √ 
More resources but less output O –  O 
High manual activities O –  O  
Medium Poor process flow O O O 
Process implementation O O O 
Poor communication √ √ √ 
Errors of work √ √ √  
Low Working in silos – O O 
High inventory O √ – 
√  = Covered by the framework 
–  = Gap in the framework 
O = Gap in the framework but can use the approach used to address other inefficiency 
 
2.4 Conclusion 
This section focused on gathering the literature related to the Lean Six Sigma frameworks that 
are intended to address the inefficiencies in the operational processes across different 
industries. The second part was to identify challenges faced by the retail banking sector to 
identify the operational inefficiencies in the business processes. The last part of the section 
outlined the differences of the retail banking inefficiencies with those of other industries. The 
literature outlines that certain inefficiencies occur mostly in certain industries, whereas some 
inefficiencies are related to specific industries. The analysis done on the Lean Six Sigma 
frameworks, addressing inefficiency, outlines that ‘error’ inefficiency mostly occurs in many 
business processes across different industries. The ‘error’ inefficiency provides evidence that 
in most operational processes, process inputs do not produce the desired output. 
This section gathered all the inefficiencies addressed by the Lean Six Sigma frameworks of 
different industries, followed by looking at specific calculations that are more relevant to 
measure the inefficiency in business operational processes than in retail banking. Now that the 
foundation has been developed to understand the research questions based on the theories 
related to the Lean Six Sigma frameworks and banking process inefficiency, the next chapter 






3 CHAPTER 3 – RESEARCH METHODOLOGY 
3.1 Introduction 
This chapter aimed at following the process of using a research method to derive a systematic 
way of investigating issues the researcher did not know, to answer the research questions 
outlined in chapter 1 (Section 1.4) of this study. The word research, as described in the Oxford 
Dictionary, is the systematic investigation aimed at gathering facts to support a specific study 
[64]. On the other hand, methodology is described as a mixture of methods in a particular area 
of study [64]. Sulandri et al. [65] defined research methodology as the process of planning 
steps to gather different methods of data collection, and data analysis by using relevant research 
methods to integrate data findings linked to the research problem. Hoon and Singh [66] deem 
research methodology as the chapter that many academics struggle to complete in time, simply 
because of the lack of knowledge in following the relevant research methods. To complete the 
research methodology in acceptable timelines, this chapter focused on outlining the research 
method to derive an understanding of the research questions, the process of collecting the data, 
from who will the data be collected, and what data, the analysis procedure of the data and how 
the data would be displayed. In a nutshell, this chapter covers two parts: 
• Part 1 outlines the method used to answer the research problem and research questions. 
• Part 2 outlines the process on executing the potential research method. 
 
3.2 Part 1 – Rationale of the methodology 
Part 1 of the research methodology outlines the method used to answer the research problem 
and the research questions. Below are points discussed to cover the research methodology. 
3.2.1 Objective of the methodology 
The study aimed to address the problem facing the financial sector; that is the unavailability of 
Lean Six Sigma frameworks to address operational process inefficiencies. The aim of this 
research was to fill a gap in Lean Six Sigma studies by deriving a Lean Six Sigma framework 
that addressed the business operational inefficiencies in retail banking. As has already been 
identified, some of the challenges to implement Lean Six Sigma methodology could be a lack 
of knowledge, experience and skills [11]. The objective of this chapter was to derive methods 
that simplified ways to address the research problem and research questions by sourcing 




Vashishth et al. [11]. In Chapter 2 of this research, available Lean Six Sigma frameworks were 
identified, together with the gaps in those frameworks, to address the inefficiencies in retail 
banking. The objective was to use the potential research methods to address the gaps of those 
identified Lean Six Sigma frameworks. 
3.2.2 Research methodology approach 
Considering what this research was trying to achieve, as stated in Section 3.2.1, the nature of 
the study, the research problem outlined in chapter 1, together with the research questions, the 
best possible approach for this research was to follow a quantitative research methodology. 
Kalman [67] defined the quantitative research methodology approach as a never-ending 
research journey that focuses on understanding the complex and historical nature of the study. 
Rutberg and Bouikidis [68] further defined quantitative research as the methodology that based 
its data collection on the lived-experiences and human perceptions. In simple terms, as 
described by both Kalman [67] and Aspers [69], the quantitative approach is an inductive and 
interpretive approach to the study of a process to prove the meaning people attach to that 
specific process. 
3.2.3 Research design 
The research method is considered to be an important part of the research, as it determines the 
reliability and success of the study [70]. As stated in Section 3.2.2 of this study, together with 
the reasons, the research methodology was quantitative research, using the case study method. 
Compared to other methods, the case study method helps when the researcher is interested in 
a particular topic [71]. For the purpose of this study, the researcher was interested in the 
inefficiency of the business operational processes in retail banking, and how a Lean Six Sigma 
framework could assist in addressing those inefficiencies. 
Robert [72] highlighted that a case study provides the researcher with the ability to narrow the 
focus to a specific group that would eventually result in detailed unique data, directed only to 
that specific group. The case study method was not only useful in narrowing the focus, but 
helped in challenging the existing knowledge [71]. The case study method is flexible when 
choosing the data collection instrument to be used, such as interviews, questionnaires and 
observations [71]. For the purpose of this study, the questionnaire as the data collection 





A case study method is the data collection process that gathers the meaning, purpose, 
behaviour, knowledge, attitude, feelings, understanding and interpretation of the specific group 
[73] [74]. The study by nature is explanatory because the aim was to determine the 
inefficiencies that were facing the financial industry and possible ways to address the gaps by 
using a Lean Six Sigma framework. Considering that there was no existing Lean Six Sigma 
framework in place in retail banking, together with the research problem, the best possible 
method to follow was a case study to narrow down the focus of this study. Despite the 
limitations of the case study method, such as being time consuming, expensive, easy for the 
researcher to be unfair by influencing the study, difficult to duplicate the method [72] and other 
limitations, the Table 3.1 below highlights the advantages of the case study method: 
Table 3.1: Advantages of the Case Study Method [71] [72] 
 
No. ADVANTAGES 
1 Data and information collected provides detailed insight 
2 Provides information on a specific group 
3 Provides more options on data collection instruments 
4 Allows the flexibility to challenge the existing knowledge 
5 Easy to generate new ideas, easy to trigger what else can be investigated on similar topics 
6 Offers In-depth knowledge 
7 Easy to reach the population as it is usually focused on a small particular group 
8 Measure objectively the purpose, behaviour, knowledge, attitude and feelings of participants 
9 Provides an insight to participants who relate to the subject matter 
10 More information can be collected from more participants in a short time 
 
3.2.4 Data collection 
Data collection, as defined by Sheehan [75], is a process of gathering evidence from relevant 
and preferable sources of input, with the aim to derive an understanding of the research 
questions by analysing the research results. The data approach for this study was guided by the 
framework gap analysis, highlighted in Chapter 2, where it was identified that the existing Lean 
Six Sigma frameworks do not cover the inefficiencies that occur mostly in the financial 
industry. Data collection is critical to the recommendations and conclusions of the research, as 
it helps to link the literature gathered on the subject matter with the research analysis [65] [68]. 
Data collection focuses on addressing the research questions and the research problem, hence 
the need to select the correct research method [76]. 
The questionnaire was used to gather the data, by following the four-phase process identified 




• Ensure questionnaire questions are aimed at answering the research questions 
• Build an inquiry-based conversation 
• Receive feedback on the questionnaire procedure 
• Run with the questionnaire process. 
The Table 3.2 below lists some of the advantages of using a questionnaire data collection 
instrument. 
Table 3.2: Advantages of questionnaire [70] [73] [74] [78] 
 
No. ADVANTAGES 
1 No delay between the question and answer, all depends on the participants 
2 No bias analysing the data as no facial responses from the participants 
3 Easy to get hold of the participant, even if the participant is located far from the researcher 
4 Cost-efficient (time and traveling costs) 
5 Easy to analyse the responses as they are mostly answered by ‘yes or no’, or by a tick 
6 Offers In-depth knowledge 
7 Easy to reach population (geographical access, mothers of new-borns, disability) 
8 Easy to be answered at a convenient time to the participant, does not require the presence 
of the researcher 
9 Measure objectively the purpose, behaviour, knowledge, attitude and feelings of participants 
10 Provides an insight to participants, who relate to the subject matter 
11 More information can be collected from more participants in a short time 
12 Practical 
 
3.2.5 Questionnaire design 
A questionnaire is a method used to collect the data from a sample population [74], so that the 
questionnaire results are easy to interpret to give the researcher sufficient data to inform 
whether to implement the results or not [74]. In the context of this research paper, as defined 
by Rattray and Jones [74], the importance of a questionnaire was used as the instrument to 
measure the purpose, behaviour, knowledge, attitude and feelings that relate to the subject 
matter of the research. 
The questionnaire consisted of three sections: Section A revealed the participants’ profile in 
relation to the knowledge of the retail banking operational process. Section A looked at the 
level of experience in the retail operational business processes, involvement of the participant, 
as well as their influence and authority of the participants in the operation business processes.   
Section B of the questionnaire consisted of fifteen questions. The twelve questions were 
derived from Table 2.2 of this research paper, that highlighted the similarities of Lean Six 
Sigma frameworks by addressing the inefficiencies in the manufacturing, education, and 




research paper that listed operational inefficiencies occurring from high-to-low across the 
manufacturing, education and healthcare sector. In all, these questions were obtained to 
understand how the participants related to a Lean Six Sigma framework to address the 
operational inefficiencies in retail banking; subsequently, to drive decision-making as to 
whether to implement the results or not. The first part of the questionnaire answered the 
research question 1 that asked ‘What inefficiencies do a Lean Six Sigma frameworks address?’. 
This was to determine the extent to which the retail banking employees understood the Lean 
Six Sigma framework by addressing inefficiencies, similarities and differences across the 
manufacturing, education and healthcare sectors. 
Section C of the questionnaire consisted of fifteen questions. Eleven of the fifteen questions 
were linked to Table 2.3 of this research paper, that aimed at deriving top inefficiencies 
occurring in operational processes in retail banking. The last four of the fifteen questions were 
linked to Figure 2.2 that aimed at highlighting the pillars that were used to evaluate process 
inefficiency. These fifteen questions aimed at answering research question 2, which was ‘What 
are the inefficiencies in the business operational processes in the retail banking industry?’ This 
would determine if the retail banking employees were aware of inefficiencies in the operational 
process and if there were capabilities to identify inefficiencies in retail banking. 
The research questions were designed using a Likert-type scale. The quantitative data would 
be collected by having an answer between various options on a scale, usually from 1 to 5 [79]. 
Section A was designed to provide an answer with ‘yes or no’ for the level of experience. 
Section B and C followed the Likert-type scale of 1 to 5, in the following manner [79], Section 
B using Never-to-Always scale and Section C using Strongly Disagree-to-Strongly Agree: 
• 1 Never/Strongly Disagree 
• 2 Rarely/Disagree   
• 3 Sometime/Neither Agree nor Disagree   
• 4 Often/Agree    
• 5 Always/Strongly Agree  
The rating of the answers from 1 to 5 were used, using the weighted average approach, to assess 
the feelings of the participants to the questions. 
The Table 3.3 below highlights and summarises the aspects that encouraged the research 




Table 3.3: Research questionnaire design summary 
 
 Section B questionnaire Section C questionnaire 
Research 
Question: 
What inefficiencies do Lean Six Sigma frameworks 
address? 
What are the inefficiencies in the retail 
banking business operational processes? 
Purpose: To reveal the participants understanding and 
knowledge of a Lean Six Sigma framework and what 
it has done to other sectors, such as manufacturing, 
education, healthcare. This is to portray if 
participants believe in a Lean Six Sigma framework. 
To highlight if the participants were aware of 
operational inefficiencies in retail banking, 
particularly to reveal if there are checks in 
place to identify inefficiencies in the business 
operational processes. 
Literature: Linked to Section 2.2, particularly Table 2.3 and 
Figure 2.1 
Linked to Section 2.3, particularly Table 2.4 
and figure 2.2 
Questionnaire: Appendix B, Section B Appendix B, Section C 
 
3.2.6 Research approach 
Rattray and Jones [74] mentioned that the aim of a quantitative exploratory research approach 
is to gather experiments to test and measure the existing literature on the specific topic . This 
study followed the quantitative method, explanatory research approach to explore the 
frequency and impact of inefficiencies of business operational processes in retail banking. This 
explanatory research approach aimed to analyse the answers provided by the participants and 
obtain conclusions for this study. 
The research approach best suited for this study, was based on its ability to explore the 
participants’ understanding and knowledge. Second, the ability to measure the knowledge of 
one participant with another. Lastly, the ability to predict the behaviour of business process 
performance, based on the answers provided by the participants [74]. 
3.3 Part 2 – Research method execution 
Part 2 of the research methodology outlines the process on executing the potential research 
method. The below points are covered to execute part 2 of the research methodology. 
3.3.1 Target population 
Since the questionnaire research method requires the researcher to engage with the living 
person, known as the lived-experience, and knowledgeable participants, the need to question 
relevant people was considered to be the key to the success of the data collection [68]. The 
target population focused on participants in the financial industry, but particularly retail 
banking. To narrow the population to more relevant participants, it was considered that the best 




apply Lean Six Sigma principles to their daily duties. Due to the nature of the study, the 
questionnaire targeted different experiences, knowledge, abilities, specialists and different 
levels of employees in retail banking. To ensure the target population would be clued-up with 
the operational process inefficiencies and Lean Six Sigma tools, the researcher focused on the 
following job titles within retail banking: 
• Heads of business process optimisation 
- Head the team of business process engineers and process analysts. 
- Key drivers of process optimisation and re-engineering. 
- Have an in-depth understanding of organisational strategy. 
- Provides guidance of key business process implementation. 
• Business process engineers 
- Focus on business operational process execution and implementation. 
- Focus on identifying gaps in operational processes, process reengineering. 
- They are experts in business operational processes. 
• Process analysts 
- Focus on mapping the business operational processes. 
• Head of operations 
- Head the team of operational managers. 
- Provide strategy. 
• Operational managers 
- Focus on managing operational processes. 
- They are responsible for the actual daily execution of the processes. 
- They run operational processes. 
- They provide knowledge and guidance on things that might go wrong or right in 
the process. 
However, since retail banking employees are many, the researcher focused on a sample of each 
job title listed above, to obtain enough information for the data analysis. The Table 3.4 below 







Table 3.4: Questionnaire participants: target population  
 













No. of participants 3 18 19 7 12 59 
Percentage 5% 31% 32% 12% 20% 100% 
 
3.3.2 Target population protocol 
To obtain answers, it is important to ask relevant questions of relevant people. The 
questionnaire was designed to gain insight and obtain recommendations and conclusions for 
the study; therefore, it was important to send these to relevant participants. For the purpose of 
answering this study’s research questions, the questionnaire was intended for retail banking 
employees that work closely with the business operational processes. By saying ‘working 
closely’, it referred to employees that are responsible and authorised to make or suggest 
changes to the existing business operational processes. This referred to employees whose daily 
tasks are directly involved with the business operational processes. The questionnaire was 
intended to measure the purpose, behaviour, knowledge, attitude and feelings related to the 
subject matter [74], therefore, was sent to employees responsible for business operational 
processes. 
3.3.3 Data analysis 
Data analysis is a process of positioning information, gathered in the data collection step, to 
maximise the understanding of what has been researched [80]. Data analysis points to the 
breaking down of information to the level where the researcher is able to gather responses to 
the research questions and research problem [80]. This section of the chapter discusses the 
analysis of the correlation between the existing information gathered from the literature review 
and the data collected from the questionnaire. For the purpose of this research, the data were 
analysed, based on the responses of the participants. The data were arranged in percentages to 
assess the responses to the questionnaire. The data analysis followed the following steps: 
• First, the findings in the literature review served as the benchmark for the data 
collection responses. 





• Third, the common themes between the findings of the literature review and the 
questionnaire were identified and grouped together. 
• The responses were displayed in a histogram graph, showing the actual number of 
responses and percentages. 
• Last, the results, discussions and conclusions were drawn from the results of the data 
analysis.  
3.3.4 Validity 
According to Noble and Smith [81], validity reveals ways the data collection and data analysis 
tools are relevant to measure and analyse data. At the end of the data collection, data should be 
sufficient and correct to draw a meaningful analysis. This section of the study focused on 
ensuring the tools and concepts in analysing the research data were correct to reveal the 
meaning of the study [82]. Heale and Twycross [82] categorised validity in three ways: 
• Content validity – looks at whether the data collection and data analysis concepts 
included all relevant content with respect to the study. This is referred to as face validity 
[81]. 
• Construct validity – looks at if one result is declared correct. This type of validity 
focuses on confirming the test results. 
• Criterion validity – refers to any concept that measures a similar set of data collected in 
a similar study. 
3.3.5 Reliability 
Reliability, as defined by Heale and Twycross [82], is the consistency of a measurement that 
can be used by other persons in a similar study but obtains similar results repeatedly. A 
replication of the study with a replication of results means good reliability of the study [82]. 
The study used questionnaires as a concept to collect the data, simply because there is a 
reputation of reliability in these data collection principles. In that way, it will be easier for the 
researcher to get to the same results as previous researchers that used questionnaires for a 
similar study [81]. There has not been any study in the Lean Six Sigma frameworks for 
operational inefficiencies in the financial industry. This made it difficult to establish reliability 




3.3.6 Ethical considerations 
To ensure the Researcher has followed the ethical considerations procedure, the below points 
are covered to define and explain how the questionnaire participants were approached. 
3.3.6.1 Autonomy 
Respondents of the questionnaire were given the freedom to answer questions that were 
relevant to their knowledge and experience. It was made clear in the cover letter to the 
questionnaire that the participant should not feel obliged to answer questions, as it was not 
compulsory to do so. Participants were not held accountable if they wished to withdraw from 
answering the questions, without providing reasons and explanations. The questionnaire was 
anonymous, and no personal data was collected that could identify individuals. This ensured 
that the researcher could not track the identity of the respondents as a Survey Monkey 
questionnaire was used.   
3.3.6.2 Beneficence 
The cover letter that accompanied the questionnaire stated clearly that there would be no 
compensation to participate in the study, however, the questionnaire may have benefitted the 
participants by provoking food-for-thought and they may have found the questionnaire 
interesting. The overall benefit would be realised later when the developed Lean Six Sigma 
framework to address operational process inefficiencies was in use; while the information and 
skill would be directly beneficial to the participants’ organisations. 
3.3.6.3 Non-maleficence 
To guarantee participants that there was no risk in participating in the study, the company’s 
authorisation letter, with the relevant signatories giving permission to gather data in the 
organisation, was provided. The organisation and participants’ names would not be published 
in the study. The cover letter stated that the data would be  used solely for academic purposes. 
The data required from the participants would only be for their knowledge and experience, by 
them simply ticking on the scale of 1-5 for each question.  
3.3.6.4 Justice 
The cover letter stated that the participant would not be held accountable for the unsuccessful 
completion of the qualification or the dissertation of the researcher. Even though there was no 





This section of the study focused on the methodology, the approach and strategy used to collect 
the data, the research design and how the data would be analysed. This section outlined the 
methods used to answer the research problem. Second, the section outlined the process to 
execute the potential research method. The aim of this section was to outline the method, how 
it would be followed and what were the expected outcomes of the proposed strategy to collect 
the data. 
Now that the strategy on how to collect the data is outlined, the next part of the study was to 





4 CHAPTER 4 – DATA ANALYSIS 
4.1 Introduction 
This chapter will provide the analysis of the data collected by means of the questionnaire. The 
collected data will be presented to provide the understanding of whether or not the participants 
had different or similar thoughts to what the literature review revealed. In this chapter, the 
analysed data is presented in a summarised and simplified manner.  
4.2 Case study background 
The case study in this research was conducted in one of the retail banks in South Africa. The 
primary purpose of retail banks is to provide financial services to individual customers. The 
retail bank where the case study was conducted, has different departments that look at different 
motives. The focus of this case study was mainly on the activities, departments and roles that 
are directly involved in business operational processes in retail banking so that they would be 
responsible to identify errors and propose efficient ways to execute the activities. The unit of 
analysis in this case study was business operational processes inefficiencies in retail banking. 
One of the challenges facing retail banking today is having dysfunctional business operational 
processes to execute financial services to customers. The initial retail banking operational 
processes were focused primarily on providing retail banking services to the external customer, 
however, with the technology changes and operational developments from other countries and 
retail banks, there was a need to enhance the operational processes to provide fast, efficient and 
convenient services to customers.   
4.3 Questionnaire data analysis 
The questionnaire was circulated to participants that were deemed to be working directly with 
the operational processes in retail banking. The questionnaire was categorised into three 
sections. The first section was to gather participants’ basic information related to their 
involvement in operational processes in the retail banking industry. The second section was to 
determine whether the inefficiencies identified by a Lean Six Sigma framework in the 
manufacturing, education and healthcare industries were also experienced in the retail banking 
industry. The aim of the questions in the second section was to answer how frequently those 
inefficiencies were experienced in retail banking. The last section of the questionnaire was to 
determine if the identified inefficiencies in retail banking were also experienced in the selected 




The questionnaire was circulated to fifty-nine (59) participants. Table 4.1 below shows the total 
number of respondents for each section of the questionnaire. The response rate was rounded 
off to the nearest whole number. 
Table 4.1: Questionnaire participants respondents 
 
Section Total respondents Response rate 
Section A 34 58% 
Section B 30 51% 
Section C 29 49% 
 
Due to anonymous responses, it was unclear who of the fifty-nine participated in answering 
the questionnaire. The data collected were analysed using a Monkey Survey application, and 
Microsoft Excel as the statistical software. The findings of all three sections were analysed and 
are presented in this chapter. 
4.3.1 Section A: Participants information 
The participants were asked three questions in Section A. The aim of those questions was to 
determine their involvement in retail banking operational processes and to determine how long 
they had been working in retail banking. This was done to ensure the data was collected from 
relevant participants, to provide assurance that the data could be used to draw recommendations 
and conclusions from the study. Below is the analysis to the answers of the three questions: 
4.3.1.1 Level of experience in retail banking 
The question was asked to determine the level of experience in the retail banking business 
operational processes. This question helped to draw the conclusion based on the level of 
experience within retail banking. Figure 4.1 below illustrates the respondents’ experience in 








Figure 4.1: Participants’ experience in retail banking business operational processes (Source: 
Researcher’s own) 
 
The pie chart graph above displays that seventy-one percent (71%) of the participants have 
more than five (5) years experience in retail banking operational processes. Twenty-six percent 
(26%) have between two and five years of experience in retail banking operational processes. 
This suggests that most of the participants are experienced and their responses can be used to 
inform recommendations for the study. 
4.3.1.2 Current position involved with operational processes 
The question was asked to determine if the participants’ current role is involved with the 
business operational processes in retail banking, to ensure that the questionnaire was sent to 
the relevant participants. It does not help to have more experienced participants in retail 
banking but not necessarily involved in the operational processes. Figure 4.2 below illustrates 











The pie chart above shows that ninety-four percent (94%) of the participants’ daily duties are 
involved in retail banking operational processes. The six percent (6%) that are not, could be 
that their duties are focused on something else, but they are still carrying the job title that should 
be focusing on operational processes. This provides assurance that the questionnaire was 
circulated to at least ninety-four percent (94%) of the employees whose duties are more focused 
in business operational processes within retail banking. 
4.3.1.3 Current position has authority to make changes to processes 
The last question of Section A was to determine if the participants had the authority to make 
changes to existing  business operational processes in retail banking. Figure 4.3 below 
illustrates the participants who had the authority to make changes to existing business 






Figure 4.3: Participants’ authority to existing processes (Source: Researcher’s own) 
 
The majority of the participants had authority to make changes to the operational processes. 
The nine percent (9%) of those that did not have the authority, could have been juniors that 
require authority from their seniors and also those that are focused on other work but still have 
the job title that is expected to focus on processes. 
4.3.2 Section B: Inefficiencies found by Lean Six Sigma framework 
The questions in Section B were to determine if business operational processes inefficiencies 
found in the manufacturing, education and healthcare sectors using a Lean Six Sigma 
framework, were also experienced in retail banking business operational processes. Table 4.2 
below lists the inefficiencies experienced in the manufacturing, education and healthcare 
industries’ operational processes, the total number and percentage of the respondents for each 
Likert-type scale on how the frequency of those inefficiencies experienced in retail banking 
operational processes. The visual presentation of how frequent those inefficiencies occur in 
retail banking operational processes is highlighted in the Figure 4.4 below the Table 4.2. The 








Table 4.2: Business operational inefficiencies experienced in other industries 
 
  Number of respondents 
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Q1 Duplication of activity  0 0 5 22 3 30 0% 0% 17% 73% 10% 100% 
Q2 Human error 0 0 7 9 14 30 0% 0% 23% 30% 47% 100% 
Q3 Inventory 16 3 5 4 2 30 53% 10% 17% 13% 7% 100% 
Q4 Marketing  6 11 9 2 2 30 20% 36% 30% 7% 7% 100% 
Q5 Unnecessary moves 0 1 8 20 1 30 0% 3% 27% 67% 3% 100% 
Q6 Unutilised skills 1 2 13 13 1 30 4% 7% 43% 43% 3% 100% 
Q7 Sales 6 13 1 8 2 30 20% 43% 3% 27% 7% 100% 
Q8 Less/over production 1 1 8 19 1 30 3% 3% 27% 63% 4% 100% 
Q9 Overdoing 0 1 7 20 2 30 0% 3% 23% 67% 7% 100% 
Q10 Transportation 0 4 8 17 1 30 0% 13% 27% 57% 3% 100% 
Q11 Waiting for work 1 4 3 6 16 30 3% 13% 10% 20% 54% 100% 
Q12 Delays 0 4 4 13 9 30 0% 13% 13% 43% 31% 100% 
Q13 Communication 0 1 3 17 9 30 0% 3% 10% 57% 30% 100% 
Q14 Lack of leadership  1 10 15 4 0 30 3% 34% 50% 13% 0% 100% 
Q15 Less customer focus 2 3 8 15 2 30 7% 10% 26% 50% 7% 100% 





Figure 4.4: Visual presentation of inefficiencies in other industries and retail banking 
(Source: Researcher’s own) 
 
4.3.2.1 Analysis of inefficiencies experienced in other industries 
The purpose of the questions in Section B was to determine if the identified operational process 
inefficiencies in the manufacturing, education and healthcare industries were also experienced 
in retail banking. Another iteration of the data analysis was done following the descriptive 
analysis. A weighted total and weighted average were used to calculate the most occurring 
inefficiency in retail banking. The weighted factor was placed to each Likert-type scale as 
‘never, rarely, sometimes, often and always’ as 1, 2, 3, 4 and 5 respectively. 
The weighted scale was calculated using the weighted formula [83]: 
𝜔𝑆 = 𝜔𝐿𝑆𝑅𝑇𝑆 
Where: 
𝜔𝑆  = Weighted scale 
𝜔𝐿𝑆  = Weighted factor per Likert-type scale 
𝑅𝑇  = Total respondents of each Likert-type scale 
 






𝜔𝐴  = Weighted average 
𝜔𝑇  = Weighted total 
𝑅𝑇  = Total respondents of inefficiency 
 
By using the above weighted formula, the weighted scale, weighted total and weighted average 
were calculated for each inefficiency to determine which of the inefficiencies were experienced 
in retail banking. The weighted average was rounded-off to the nearest whole number. The 






Table 4.3: Weighted scale of inefficiencies experienced in other industries 
 






































































Q1 Duplication of activity  0 0 15 88 15 118 3.93 
Q2 Human error 0 0 21 36 70 127 4.23 
Q3 Inventory 16 6 15 16 10 63 2.10 
Q4 Marketing  6 22 27 8 10 73 2.43 
Q5 Unnecessary moves 0 2 24 80 5 111 3.70 
Q6 Unutilised skills 1 4 39 52 5 101 3.37 
Q7 Sales 6 26 3 32 10 77 2.57 
Q8 Less/over production 1 2 24 76 5 108 3.60 
Q9 Overdoing 0 2 21 80 10 113 3.77 
Q10 Transportation 0 8 24 68 5 105 3.50 
Q11 Waiting for work 1 8 9 24 80 122 4.07 
Q12 Delays 0 8 12 52 45 117 3.90 
Q13 Communication 0 2 9 68 45 124 4.13 
Q14 Lack of leadership  1 20 45 16 0 82 2.73 
Q15 Less customer focus 2 6 24 60 10 102 3.40 
 
Based on the weighted average decision-making, a higher weighted average is an indication 
that the inefficiency was experienced more by those in retail banking business operational 
processes than other inefficiencies. Based on the weighted average, Table 4.3 above shows that 
the respondents say human error inefficiency is experienced the most, and inventory 
inefficiency is less so in retail banking business operational processes. Figure 4.5 below 
illustrates, in sequence, the most to the least inefficiencies experienced in retail banking 







Figure 4.5: Most-to-least inefficiencies experienced in other industries (Source: Researcher’s 
own) 
 
The inefficiencies listed in Section B were those found in other industries’ business operational 
processes. In the literature review, an analysis of the most-to-least occurrences of the 
inefficiencies identified by Lean Six Sigma frameworks in business operational processes 
within the manufacturing, education and healthcare industries was done, as illustrated in Figure 
2.1. Figure 4.5 above also illustrates the most-to-least of these inefficiencies experienced in the 
business operational processes in retail banking. The inefficiencies were ranked from fifteen to 
one (15-to-1), fifteen being the most frequent inefficiency and one being the least, therefore, it 
will be easy to compare other industries’ most frequently experienced inefficiency with that of 
retail banking. The occurring sequence in retail banking is derived from the weighted average 
in Table 4.3 and Figure 4.5, whereas the sequence in other industries is derived from the high-
to-low occurrence of inefficiencies displayed in Figure 2.1. Figure 4.6 below illustrates the 
comparison of inefficiency between other industries and retail banking, based either on the 









Figure 4.6: Comparison of the impact of inefficiency (Source: Researcher’s own) 
 
Figure 4.6 above illustrates that even though the inefficiencies are experienced in other 
industries and in retail banking, the sequence of the impact of those inefficiencies are not 
equally experienced. The analyses of the impact of human error, communication and the 
duplication of effort, inefficiencies seem to be the same from retail banking respondents’ 
perspective, as well as Lean Six Sigma practitioners of other industries, where the view for 
other inefficiencies differs a lot. That happens because the nature of the operational processes 
is different across industries. In other industries, such as manufacturing, the operational 
processes are focused on the tangible products, while in retail banking, the processes are 
focused on the intangible services, therefore, the outcome of the processes by its very nature is 
bound to differ. For instance, marketing, sales, leadership and inventory inefficiencies seem to 
have a less negative impact on retail banking processes compared to other industries, whereas 
waiting for work, overdoing and duplication of effort inefficiencies are serious issues in retail 




4.3.2.2 Most inefficiencies experienced in retail banking analysis 
In this section, the purpose of the analysis of the questionnaire was to determine which of the 
inefficiencies identified in the manufacturing, education and healthcare industries are mostly 
experienced in retail banking, so that the Lean Six Sigma framework can be obtained to address 
the most frequent inefficiencies. Based on the weighted average calculations, looking at 
inefficiencies where the weighted average was greater or equal to 3.90, it is highlighted that 
the inefficiencies identified in other industries which also occur mostly in retail banking, are 
five inefficiencies namely: human error, communications, waiting for work, duplication of 
effort and delays, as illustrated by the most-to-least inefficiencies experienced in the retail 
banking analysis as in Figure 4.5. 
In the literature review (Table 2.3), an analysis was done to identify existing Lean Six Sigma 
frameworks in the manufacturing, education and healthcare industries, to address inefficiencies 
in their business operational processes. The analysis in this section is to present Lean Six Sigma 
frameworks that address the top five inefficiencies experienced in retail banking. The Table 
4.4 below lists the top five inefficiencies found in other industries but occur mostly in retail 
banking, together with the existing Lean Six Sigma frameworks that address those 
inefficiencies in other industries: 
Table 4.4: Top 5 inefficiencies also experienced in retail banking 
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1. Human error √ √ √ √ √ √ √ √  √ √ √ √ 12 4.23 
2. Communications  √  √ √  √ √ √  √ √  8 4.13 
3. Waiting for work √ √   √         3 4.07 
4. Duplication of effort    √ √     √ √   4 3.93 
5. Delays √  √ √ √ √  √   √ √  8 3.90 
 
The above Table 4.4 clearly presents existing Lean Six Sigma frameworks that address the top 
five inefficiencies identified in the manufacturing, education and healthcare industries but also 




frameworks that address the human error inefficiency in the business operational processes 
across different industries. Those Lean Six Sigma frameworks can be mirrored to focus 
specifically on the retail banking environment. There is a need to focus on the inefficiencies 
that are experienced mainly in retail banking. In Section C the analysis of the questionnaire 
focused primarily on the inefficiencies that were identified in the retail banking business 
operational processes. 
4.3.3 Section C: Inefficiencies found in retail banking 
The purpose of Section C in the questionnaire, was to determine if the respondents agreed that 
the identified inefficiencies in retail banking are indeed experienced. Only the identified 
inefficiencies in retail banking, the total number and percentages of the responses to each of 
the Likert-type scale questions are listed in Table 4.5 below. Figure 4.7 below Table 4.5 
visually presents the respondents’ answers to each inefficiency, according to strongly disagree, 
disagree, neither nor, agree or strongly agree: 
Table 4.5: Business operational inefficiencies identified in retail banking 
 
  Number of respondents 
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Q1 High processing time 0 1 5 15 8 29 0% 3% 17% 52% 28% 100% 
Q2 Duplication of work 0 0 2 15 12 29 0% 0% 7% 52% 41% 100% 
Q3 High manual activities 0 2 3 14 10 29 0% 7% 10% 49% 34% 100% 
Q4 Working in silos 0 0 3 17 9 29 0% 0% 10% 59% 31% 100% 
Q5 Poor process flow 3 3 7 14 2 29 10% 11% 24% 48% 7% 100% 
Q6 Poor process 
implementation 
3 2 5 7 12 29 10% 7% 17% 24% 42% 100% 
Q7 Poor communication 1 2 5 17 4 29 3% 7% 17% 59% 14% 100% 
Q8 Inventory 18 3 6 2 1 29 62% 10% 21% 7% 0% 100% 
Q9 Underutilised skill 0 1 16 10 2 29 0% 3% 56% 34% 7% 100% 
Q10 Errors of work 0 0 7 16 6 29 0% 0% 24% 55% 21% 100% 
Q11 More input, less 
output 
0 0 3 13 13 29 0% 0% 10% 45% 45% 100% 






Figure 4.7: Visual presentation of inefficiencies in retail banking (Source: Researcher’s own) 
 
4.3.3.1 Analysis of inefficiencies in retail banking 
As mentioned, the purpose of Section C was to determine if the identified inefficiencies were 
indeed those experienced in the retail banking business operational processes. To confirm the 
result, a repetition of the data analysis was done to conclude if the inefficiencies were 
experienced. Section C of the questionnaire followed the same approach of a weighted scale, 
using the same weighted formula as in Section B . 
The weighted factor was used for each of the Likert-type scales circulated, as in Section C as 
‘strongly disagree, disagree, neither nor, agree and strongly agree’ as 1, 2, 3, 4 and 5 
respectively. By using the same analysis, approach and formula, in the Table 4.6 below, 
highlights the calculated weighted scale, weighted total and weighted average used to 
determine if the respondents agreed that the inefficiencies were experienced in retail banking. 





Table 4.6: Weighted scale of inefficiencies experienced in retail banking 
 















































































Q1 High processing time 0 2 15 60 40 117 4 
Q2 Duplication of work 0 0 6 60 60 126 4.3 
Q3 High manual activities 0 4 9 56 50 119 4.1 
Q4 Working in silos 0 0 9 68 45 122 4.2 
Q5 Poor process flow 3 6 21 56 10 96 3.3 
Q6 Poor process 
implementation 
3 4 15 28 60 110 3.8 
Q7 Poor communication 1 4 15 68 20 108 3.7 
Q8 Inventory 18 6 18 8 5 55 1.9 
Q9 Underutilised skills 0 2 48 40 10 100 3.4 
Q10 Errors of work 0 0 21 64 30 115 4 
Q11 More input, less 
output 
0 0 9 52 65 126 4.3 
 
Based on the weighted average, a higher weighted average is a sign that the inefficiency is 
indeed experienced in the retail banking business operational processes above any other 
inefficiencies. Based on the weighted average, Table 4.6 above shows that the respondents 
indicated the time it takes to complete the work is an evaluator of an inefficient process. Figure 
4.8 below illustrates, in sequence, the most to the least inefficiencies experienced in retail 








Figure 4.8: Most-to-least inefficiencies experienced in retail banking (Source: Researcher’s 
own) 
 
The above Figure 4.8 illustrates the respondents’ high-to-low agreement of inefficiencies 
experienced in retail banking. In the literature review, an analysis was done to show the most-
to-least occurring inefficiency in existing articles related to inefficiencies in retail banking. The 
analysis was shown in Tables 2.3 and 2.4. In this section, the analysis compared the 
respondents’ answers with the analysis to that of the literature review. To ensure the 
comparison of the attributes was done correctly, the ranking was assigned to the most-to-least 
occurring inefficiency on a scale of eleven-to-one (11-to-1), eleven being the most occurring 
or identified inefficiency, and one being the least occurring inefficiency. The most occurring 
inefficiency from the analysis of the questionnaires was derived from the weighted average 
outcomes and from the literature review, which was based on how often existing articles 








Figure 4.9: Comparison of most-to-least inefficiencies in retail banking (Source: Researcher’s 
own) 
 
The Figure 4.9 above illustrates the sequence of the most-to-least occurring inefficiencies in 
the retail banking business operational processes versus the most-to-least occurring 
inefficiencies in the existing literature about inefficiencies in retail banking. It shows that the 
respondents were mainly in disagreement of the analysis done of the literature review about 
the most-to-least occurring sequence of inefficiencies in business operational processes in retail 
banking. However, the graph visually presents that the duplication of work happens more in 
retail banking, and inventory occurring less, as found in both the questionnaire analysis and the 
literature analysis. 
4.3.3.2 Analysis of the most inefficiencies found in retail banking  
The purpose of the analysis in Section C was to determine if the identified inefficiencies in 
retail banking were indeed experienced in the business operational processes. An analysis was 
done to rank the most-to-least inefficiencies experienced in retail banking, as shown in Figure 
4.8. In the literature review (Table 2.9), the gap analysis was done to identify the most relevant 




analysis in this section was to present in sequence, the most-to-least occurring inefficiencies in 
retail banking, ranked by the weighted scale concept. The Table 4.7 below lists the most-to-
least occurring inefficiencies in retail banking. This shows if there is an existing Lean Six 
Sigma framework or gap to address the inefficiencies in retail banking: 
Table 4.7: Lean Six Sigma framework gap analysis 
 
MOST-TO-LEAST OCCURRING 
INEFFICIENCIES IN BANKING 
FRAMEWORK (F) 
F4 F5 F11 
Duplication of effort √ √ √ 
More resources but less output –  –  –  
Working on silos –  –  –  
High manual activities –  –  –  
High processing time –  –  –  
Errors of work √ √ √ 
Process implementation –  –  –  
Poor communication √ √ √ 
Underutilised resources √ – √ 
Poor process flow –  –  –  
High inventory – √ – 
√ = Covered by the framework 
–   = Gap in the framework 
The above Table 4.7 presents the gap analysis of existing Lean Six Sigma frameworks to 
address inefficiencies. It shows that there is a gap in six inefficiencies that were not covered in 
existing Lean Six Sigma frameworks. The most relevant Lean Six Sigma frameworks to 
address inefficiencies only covers five of the eleven inefficiencies in retail banking. The Table 
4.7 further shows that there is a gap in Lean Six Sigma frameworks to address six of the eleven 
inefficiencies, mostly experienced in retail banking. An analysis of the literature review 
highlighted that even though there is a gap in Lean Six Sigma frameworks to address all 
inefficiencies in retail banking, the similar approach used for the existing Lean Six Sigma 
frameworks can be followed to address the inefficiencies. 
4.4 Conclusion 
This chapter of the study focused on analysing the respondents answers to understand the 
collected data. The collected data helped compare the literature review with the actual 
participants’ knowledge of the topic. The most-to-least inefficiencies experienced in retail 
banking business operational processes were discovered. Now that the data is available and 





5 CHAPTER 5 – CONCLUSIONS AND RECOMMENDATIONS 
5.1 Introduction 
The aim of this chapter is to outline if the objectives of the research were achieved. To outline 
if the objectives were achieved, this chapter analyse the research findings. Thereafter, the 
conclusions and recommendations of the overall research analysis will be presented. 
5.2 Summary of research objectives 
As stated in the research problem in Chapter 1, the current existing Lean Six Sigma frameworks 
do not address inefficiencies in the business operational processes in retail banking. The 
objective of this research was to fill the gap in Lean Six Sigma studies by developing a Lean 
Six Sigma framework that addresses the inefficiencies in retail banking business operational 
processes. The idea was to equip retail banking Lean Six Sigma practitioners with skills to 
address inefficiencies in the business operational processes. 
The two research questions formulated to address the research problem and to achieve the 
research objective, were as follows: 
• RQ 1: What inefficiencies do current Lean Six Sigma frameworks address? 
• RQ 2: What are the inefficiencies in the retail banking business operational processes? 
The literature on Lean Six Sigma frameworks to address inefficiencies in operational processes, 
was explored to gather an understanding and to form a base of reference for the research study. 
The key elements gathered from the existing literature were the inefficiencies addressed by 
Lean Six Sigma frameworks in the manufacturing, education and healthcare industries, and the 
inefficiencies most experienced in retail banking processes. The most-to-least inefficiencies 
addressed by Lean Six Sigma frameworks and common inefficiencies occurring in 
manufacturing, education and healthcare as well as in retail banking, were identified. 
After gathering an understanding from the literature, a further step was taken, that was to 
conduct a case study to collect data to ensure the literature was relevant to the South African 






The quantitative data that was collected, followed the case study method, and investigated the 
topic at one of the retail banks in South Africa. A questionnaire was used to collect the data to 
gather the participants’ knowledge of Lean Six Sigma frameworks to address inefficiencies in 
business operational processes in retail banking. The objective of the data collection was 
primarily to identify the gaps and measure the accuracy of the literature on Lean Six Sigma 
frameworks to address the inefficiencies in the retail banking business operational processes, 
and to compare with the actual knowledge of the practitioners by focusing on business 
operational processes in retail banking in South Africa. 
The research questions guided the literature study as well as the data collection. Below are the 
findings from the literature and the data analysis of each of the research questions. Seventy-
one percent (71%) of the respondents have more than five years experience in the retail banking 
business operational processes, with ninety-four percent (94%) of their work being involved 
with the operational processes on a daily basis, and lastly, ninety-one percent (91%) have the 
authority to make changes in the retail banking processes. This provides the evidence that the 
respondents were knowledgeable and involved in the business operational processes. 
5.3.1 Findings of the Research Question 1  
What inefficiencies do Lean Six Sigma frameworks address? 
The purpose of this research question was to discover the inefficiencies that were addressed in 
the business operational processes by Lean Six Sigma frameworks. From the literature review 
it was revealed that fifteen inefficiencies were addressed by the Lean Six Sigma frameworks 
across the manufacturing, education and healthcare industries. The questionnaire was designed 
to look at these fifteen inefficiencies, to discover if those inefficiencies are also experienced in 
the retail banking business operational processes environment. The weighted average approach 
was used to measure the most-to-least inefficiencies experienced in retail banking business 
operational processes, where a weighted average of 2.10, indicated the least experienced and 
4.23 the inefficiency most experienced. The higher weighted average indicated the inefficiency 
most experienced, and as the weighted average decreases, indicated the inefficiency least 
experienced in the retail banking processes. 
Based on the weighted average analysis, it shows that all the fifteen inefficiencies are 




inefficiencies scored a 1.00 weighted average. This 1.00 weighted average indicates that all 
respondents scored the inefficiency as ‘never’ experienced in retail banking. However, 
choosing a weighted average of greater or equal to 3.90 indicates the inefficiencies most 
experienced, and it reflects five inefficiencies, namely: human error, communications, waiting 
for work, duplication of effort and delay in retail banking of those that were identified in the 
manufacturing, education and healthcare industries. 
5.3.2 Findings of Research Question 2  
What are the inefficiencies in the retail banking business operational processes? 
The purpose of this research question was to determine the inefficiencies experienced in the 
retail banking business operational processes. The questionnaire was designed, based on the 
literature of the inefficiencies experienced in retail banking. From the existing literature, eleven 
of the most occurring inefficiencies in the retail banking business operational processes were 
identified. Furthermore, four of the eleven inefficiencies occurred most highly, four occurred 
as medium and three the least. It was further identified that five of the eleven inefficiencies in 
retail banking were also experienced in the manufacturing, education and healthcare industries, 
where two of them were categorised highly, one medium and the last two categorised the least. 
The weighted average approach was used to analyse the data from the results of the 
questionnaire. Based on the weighted average analyses, all the eleven inefficiencies were 
indeed experienced in the retail banking business operational processes. The reason given was 
none of the inefficiencies scored a 1.00 weighted average, where it would have meant that all 
the respondents ‘strongly disagree’ that the inefficiency is indeed experienced in retail banking. 
Figure 5.1 below illustrates the most-to-least inefficiencies experienced, which were compared 







Figure 5.1: Most-to-least comparison of inefficiencies based on weighted average vs 
literature review analysis (Source: Researcher’s own) 
 
Figure 5.1 above, compared the most-to-least respondents’ rating versus the literature review 
of inefficiencies experienced in the retail banking business operational processes. Based on 
Figure 5.1, the respondents and the information from the literature, agreed on some of the most-
to-least occurrences of inefficiencies, whereas some, such as ‘working in silos’ differs highly. 
Both the respondents and the literature rated equally the duplication of work, poor process 
implementation, poor communication and high inventory. The next section draws the 
conclusions based on the analysis done in this section. 
5.4 Conclusions 
This research findings have addressed the research problem that suggests that current available 
Lean Six Sigma frameworks do not address the inefficiencies in the retail banking business 
operational processes. This has been addressed by identifying inefficiencies addressed by 
existing Lean Six Sigma frameworks and inefficiencies experienced in the retail banking 





• Most common inefficiencies in the business operational processes addressed by Lean 
Six Sigma frameworks. 
• Most inefficiencies experienced in the retail banking business operational processes. 
• Most common inefficiencies experienced in other industries and retail banking. 
• Most-to-least inefficiencies experienced in retail banking. 
• Relevant Lean Six Sigma frameworks to address some of the inefficiencies experienced 
in retail banking. 
• There are commonalities and differences of the existing literature of Lean Six Sigma 
frameworks to address inefficiencies and the actual responses of workers in the retail 
banking business operational processes. 
• The inefficiency most or least experienced in the specific industry does not necessarily 
mean they will have the same impact on another industry. 
5.5 Recommendations 
The research findings indicated that there are inefficiencies in the retail banking business 
operational processes that increase organisational operational costs, which potentially has a 
negative impact on the profit. The literature has revealed facts that support the use of Lean Six 
Sigma frameworks to address the inefficiencies in the business operational processes. The 
findings revealed that the current Lean Six Sigma frameworks to address inefficiencies in the 
business operational processes do not address all the inefficiencies experienced in the retail 
banking operational processes. It was further discovered that even the existing Lean Six Sigma 
frameworks that address some of the inefficiencies, do not have all the qualities required to 
address inefficiencies in retail banking. Based on the research findings, the following 
recommendations are proposed: 
• Customise the existing Lean Six Sigma frameworks to address inefficiencies in retail 
banking. Lean Six Sigma frameworks must have at least the three qualities to address 
inefficiencies specifically for retail banking operational processes; first, the theory of a 
complete framework [27] to address the ‘what, the who and the how’. Second, the five 
phases introduced in the traditional DMAIC approach [28] of; specifying the value, 
synchronise value, create flow, pull on demand and create perfections. Last, the aspects 
of value-add [26] that look at the environment, social and economic aspects. 
• Since the research is limited to one case study, conduct further research on different 




• Further research must be done to address the inefficiencies that were not covered in 
the existing Lean Six Sigma frameworks. 
• Retail banks must encourage the culture of the use of Lean Six Sigma to address 
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QUESTIONNAIRE COVER LETTER 
The Lean Six Sigma Framework to address the business process inefficiencies in retail banking 
Dear questionnaire participant, 
You are officially invited to take part in answering questionnaire that forms part of my academic 
research in MPhil: Engineering Management. As it has been said by other researchers, banking 
sector is itemised to face global challenge in operational process inefficiencies that contributes 20% 
of operational costs. This research aims to investigate how Lean Six Sigma framework in banking can 
address operational inefficiencies that will potentially reduce the operational costs. The research 
findings can be used by retail banking sector in aiming to reduce costs caused by inefficient 
processes. 
 
The answers of the questionnaire will be used as the input data for research analyses.  This is purely 
for academic purposes and the answers will treated and published anonymously. All the answers 
you supply will be treated confidential and anonymously, your identity will not be linked to answers 
or exposed to your organisation or public. 
 
By taking part of completing questionnaire it could provoke food for thought and you could find the 
questionnaire interesting. This research will further benefit financial industry as a whole by finally 
having a Lean Six Sigma framework focusing in financial sector to address inefficiencies in business 
processes. The research findings summary will be published in University of Johannesburg library site 
available to use. 
 
Please note there will be no compensation for the participation of the questionnaire. You are not 
forced to answer questions nor penalized to provide no opinions to the questions. Should you wish 
to add any comments, you are welcome to do so on the space provided at the end of the 
questionnaire. Please further note that if you wish to withdraw from answering the questions, you 
can do so without to supply reasons why you withdraw nor held accountable to not answer 
questions. 
 
The questionnaire is designed and categorised in two sections. It should take an average of 25 
minutes to complete the questionnaire. 
 
You are welcome to contact me should you have any questions. Your participation in the 
questionnaire will be highly appreciated.  
 
Kind regards, 
Researcher - Mr M.M Molokoane, MPhil: Engineering Management student, Faculty of Built and 
Environment Engineering, University of Johannesburg 









SECTION A: PARTICIPANTS INFORMATION 
Please answer by a tick (X or √) on the box next to the relevant answer and question 
Level of experience in retail operational business processes: 
Less than 2 years  
Between 2 and 5 years  
Between 5 and 10 years  
Between 10 and 15  
More than 15 years  
 
















SECTION B: RESEARCH QUESTIONNAIRE 
The next set of statements are inefficiencies in the business operational processes experienced in 
manufacturing, education and healthcare sector.  How frequent are these inefficiencies experienced in the 

























1 How often does duplication of activities happen in the business operational processes in 
retail banking? 
     
2 Does human errors occur in the operational business processes that involves human 
interaction? 
     
3 There are inefficient processes that results in having more raw materials that takes 
more of workshop space, results in unnecessarily costs.  
     
4 Operational processes have elements that are focused in marketing the product to 
customers. 
     
5 Some of inefficient operational process in retail banking are caused by unnecessarily 
moves of either a human, machine, equipment, information and more.  
     
6 How often would you find a misplacement/unutilised of a skilled person in the 
operational processes in retail banking? 
     
7 Retail banking operational processes are focused on the sale of the product.      
8 Retail banking operational processes are often providing service that do less or over 
than what has been requested/expected by the customers. 
     
9 Operational process is sometimes putting unnecessarily functionalities in the service 
requested by the customer. It overdoes what has been requested. 
     
10 How frequent does retail banking business operational process experience unnecessary 
transportation of equipment’s, documents, information, resources and more? 
     
11 How frequent would you find a person or machine waiting for work in the retail banking 
operational processes? e.g Call centre agent waiting for leads due to someone in the 
process working on generation of leads. 
     
12 Human activities result in delays of work done in the retail banking processes. 
Sometimes even the machine due to maintenance or part replacement. Does this 
happen in retail banking? 
     
13 Most department in retail banking work in silos due to poor communication.      
14 No proper leadership in place to supply strategical aim to operational processes.      
15 Most operational processes in retail banking are built without the consideration of 
customer needs. 









To what extent are these inefficiencies experienced in the business operational processes within the retail 

















































1 High processing time inefficiency occurs mostly in retail banking operational processes.      
2 Duplication of work, also known as rework, occurs mostly in retail banking operational 
processes. 
     
3 Retail banking operational processes are highly based on manual activities.      
4 Retail banking departments are working in silos, results in less transparency on other 
departments. 
     
5 There are no proper defined and mapped process flow of end-to-end operational 
processes. 
     
6 There are no defined and documented ways to implement new and amended 
processes. 
     
7 Operational processes lack a way of passing message from one activity to another, 
results in poor communication on the process line and departments. 
     
8 Retail banking has inventory inefficiency occurring in the operational processes.      
9 Retail banking has more knowledge resources and advanced technology that are 
underutilised to optimise processes to eliminate inefficiency in the operational process. 
     
10 Retail banking has activities that results in errors of work.      
11 Retail banking has more resources involved in one process or one work/activity.      
12 Having more input to the process and resulting in less output can be used as one of the 
variables to measure inefficient process. 
     
13 Quality of the product, based on the happiness of the customers is one of the 
evaluators to inefficient process. 
     
14 Time it takes to complete the work is also of the one of the evaluators to inefficient 
operational process. 
     
15 Cost of the operational process is also one of the evaluators to inefficient operational 
process. 
     
 
 
THANK YOU FOR YOUR PARTICIPATION. 
 
 
